(19) 



J 



Europilsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 262 925 A2 

EUROPEAN PATENT APPLICATION 



(43} Date of Dublication* 

04 1 2 2002 Bulletin 2002/4Q 

Ut. 1 fc<£UU£ DM II Willi £vV£/49 

/0 1 \ Anntirfltinn nnmhor 09(11 1fY7fl IS 

(22) Date of filing: 17.05.2002 


(51) IntCI/: UU/U WUU, nU4D I/ID, 
B60R 25/04 


(84) Designated Contracting States: 


(72) inventors: 


AT BE CH CY DE DK ES Fl FR QB GR IE IT LI LU 


• Konno, Takeshi 


MC NLPTSETR 


4-1 Chuo 1-chome, Wako-shi, Saitama (JP) 


Designated Extension States: 


• Ota, Atsuo 


AL LT LV MK RO SI 


1-4-1 Chuo, Wako-shi, Saitama (JP) 


(30) Priority: 29.05.2001 JP 2001160048 


(74) Representative: Liska, Horst, Dr.-lng. et al 


06.06.2001 JP 2001171244 


Welckmann & Welckmann 




Patentanwalte 


(71) Applicant: HONDA GIKEN KOGYO KABUSHIKI 


Postfach 86 08 20 


KAISHA 


81635 MOnchen (DE) 


Minato-ku Tokyo (JP) 



(54) Vehicular remote control lock apparatus 

(57) To prevent exhaustion of a battery by minimiz- 
ing standby current while maintaining maximum re- 
sponse of a remote control lock apparatus (13). A lock 
control means (15) for controlling an actuator for actu- 
ating and de-actuating a steering lock device (27) of a 
vehicle by means of a remote control transmitter (1 4) is 
provided, and power is saved by intermittently supplying 
a standby current to the lock control means (15) while 
the steering lock device (27) is actuated. In a normal 
mode for a short standby time, the standby current is 



supplied to an ID code obtaining means (16) at a high 
intermittent supply ratio to thereby save power while 
maintaining quick response in de-actuating the steering 
lock device (27). In a long leaving mode for a long stand- 
by time, the standby current is supplied to both the ID 
code obtaining means (16) and an ID code verifying 
means (17) at a low intermittent supply ratio to thereby 
further save power while slightly sacrificing response in 
de-actuating the steering lock device (27). 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This non-provisional application claims priority 
under 35 U.S.C. § 119(a) on Patent Application Nos. 
200M 60048 and 2001-171244 filed in Japan on May 
29, 2001 and June 6, 2001 , respectively, the entirety of 
which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

[0002] The present invention relates to a vehicular re- 
mote control lock apparatus that has a lock control 
means for controlling an actuator for actuating and de- 
actuating a steering lock device of a vehicle by means 
of a remote control transmitter. The vehicular remote 
control lock apparatus saves power by intermittently 
supplying standby current to the lock control means 
while the steering lock device is actuated. In the present 
invention, the remote control transmitter may be capa- 
ble of transmitting a starting code and an ID code by 
operation of a control button thereof. 

2. Description of Background Art: 

[0003] A remote control lock apparatus for actuating 
and de-actuating a door lock device by operating a re- 
mote control transmitter external to a vehicle is well 
known in a four-wheel vehicle. In such a remote control 
lock apparatus, a lock control means receives an ID 
code transmitted from the remote control transmitter, 
and then compares the ID code with an ID code 
prestored therein. When the ID codes coincide with 
each other, the door lock device is de-actuated, thus 
preventing theft or unpermitted use of the vehicle. For 
this purpose, it is necessary to supply a standby current 
to the lock control means at all times while the occupants 
of the vehicle are away from the vehicle. Since supplying 
the standby current to the lock control means for a long 
time period increases a load on the battery; however, 
power is saved by intermittently supplying the standby 
current to the lock control means. For example, by in- 
termittently driving an ID code obtaining means of the 
lock control means, it is possible to reduce the standby 
current to about 1 .5 mA. By intermittently driving both 
the ID code obtaining means and an ID code verifying 
means of the lock control means, it is possible to reduce 
the standby current to about 1 .0 mA. 
[0004] In addition, a remote control lock apparatus for 
actuating and de-actuating a steering lock device by op- 
erating a remote control transmitter external to a vehicle 
is known in a motorcycle. In such a remote control lock 
apparatus, a lock control means receives an ID code 
transmitted from the remote control transmitter, and 
then compares the ID code with an ID code prestored 



therein. When the ID codes coincide with each other, 
the steering lock device is de-actuated, thus preventing 
theft or unpermitted use of the vehicle. For this purpose, 
it is necessary to supply a standby current to the lock 
5 control means at all times while the occupant of the ve- 
hicle is away from the vehicle. Since supplying the 
standby current to the Jock control means for a long time 
period increases a load on the battery; however, power 
is saved by intermittently supplying the standby current 
to the lock control means. 

[0005] In a first conventional example shown in Figure 
8, a lock control means of a remote control lock appa- 
ratus includes an ID code obtaining means and an ID 
code verifying means. In order to save power, the ID 
code obtaining means is supplied with an intermittent 
standby current. A starting code signal is transmitted af- 
ter a control button of a remote control transmitter is 
pressed and then released. An output time A of the start- 
ing code signal coincides with a cycle A in which the 
intermittent current is supplied to the ID code obtaining 
means. Therefore, astate in which the ID code obtaining 
means is supplied with current always occurs during the 
period when the starting code signal is transmitted. Ac- 
cordingly, the starting code signal is received reliably 
during the period. When the starting code signal is thus 
received, the ID code obtaining means, which has been 
supplied with the intermittent current, is then supplied 
with a continuous current. Therefore, an ID code signal 
transmitted by the remote control transmitter following 
the starting code signal is received reliably by the ID 
code obtaining means. The ID code verifying means 
compares the ID code obtained by the ID code obtaining 
means with a prestored ID code. When the ID codes 
coincide with each other, an actuator is activated to de- 
actuate a steering lock device. 

[0006] The first conventional example shown in Fig- 
ure 8 transmits the starting code signal and the ID code 
signal when the control button of the remote control 
transmitter is pressed and released in a mere instant. In 
a second conventional example shown in Figure 9 the 
starting code signal and the ID code signal are transmit- 
ted after the control button of the remote control trans- 
mitter continues being pressed for a certain time (for ex- 
ample 0.5 sec to 1 .0 sec) and then released. Otherwise, 
the second conventional example functions in the same 
manner as the first conventional example. 

SUMMARY OF THE INVENTION 

[0007] When the remote control lock apparatus of the 
four-wheel vehicle is applied to a steering lock device of 
a small vehicle such as a motorcycle or a motor tricycle, 
problems arise since the battery of the small vehicle has 
a. small capacity. Accordingly, the battery can be ex- 
hausted even if power is saved by the method of inter- 
mittently supplying standby current. In order to prevent 
his, decreasing an intermittent supply ratio (ratio of a 
time for which the standby current is supplied to a total 
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time) of the standby current is conceivable. However, 
this lengthens the time intervals at which the standby 
current is supplied, thus resulting in a longer response 
time between the operation of the remote control trans- 
mitter and the actuation of the steering lock device. As 
another method, it is conceivable that the supply of the 
standby current to the lock control means is interrupted 
when the vehicle is left unused for a certain time. How- 
ever, this naturally makes it impossible to actuate the 
steering lock device by means of the remote control 
transmitter when the vehicle is used the next time, and 
also requires an operation for restarting the lock control 
means by using a starting switch or the like. 
[0008] The present invention has been made in view 
of the above, and it is accordingly an object of the 
present invention to prevent exhaustion of the battery 
by minimizing the standby current while maintaining 
maximum response of the remote control lock appara- 
tus. 

[0009] The first conventional example transmits the 
starting code signal and the ID code signal when the 
control button of the remote control transmitter is 
pressed and released in a mere instant. Accordingly, if 
the remote control transmitter is carried in a pocket or a 
handbag, the steering lock device may be de-actuated 
unintentionally if the control button is pressed by mis- 
take. In the second conventional example the remote 
control transmitter does not transmit the starting code 
signal and the ID code signal unless the control button 
of the remote control transmitter is pressed continuously 
for a certain time. Accordingly, although there is no fear 
of the unintentional de-actuation mentioned above, a re- 
sponse time b between the pressing of the control button 
and the de-actuation of the steering lock device is longer 
than a response time a of the first conventional example, 
thus resulting in degradation in response, 
[0010] The present invention has been made in view 
of the above, and it is accordingly an object of the 
present invention to ensure maximum response in de- 
actuating the steering lock device while preventing er- 
roneous activation. 

[001 1] In order to achieve the above objects, accord- 
ing to a first aspect of the present invention, a vehicular 
remote control lock apparatus includes a lock control 
means for controlling an actuator for actuating and de- 
actuating a steering lock device of a vehicle by means 
of a remote control transmitter. Power is saved by inter- 
mittently supplying a standby current to the lock control 
means while the steering lock device is actuated. A plu- 
rality of modes having different intermittent supply ratios 
of the standby current are selectable. A mode for shorter 
standby time of the lock control means has a higher in- 
termittent supply ratio while a mode for longer standby 
time of the lock control means has a lower intermittent 
supply ratio. 

[001 2] With the configuration described above, when 
power is saved by intermittently supplying the standby 
current to the lock control means while the steering lock 



device is actuated, it is possible to enhance the re- 
sponse in de-actuating the steering lock device by in- 
creasing the Intermittent supply ratio in the mode for 
short standby time. This does not particularly necessi- 
5 tate a saving of power. However, it is possible to effec- 
tively save power by decreasing the intermittent supply 
ratio in the mode for long standby time, which particu- 
larly necessitates a saving of power. It is thereby possi- 
ble to reconcile the response in de-actuating the steer- 

10 ing lock device with the saving of power. In addition, 
since the supply of the current to the lock control means 
is not completely interrupted even in a long standby 
time, a special operation for restarting the lock control 
means is not required. 

15 [0013] Furthermore, according to a second aspect of 
the present invention, in addition to the configuration of 
the first aspect of the present invention, a vehicular re- 
mote control lock apparatus is provided, wherein the 
lock control means includes: an ID code obtaining 

20 means for receiving an ID code transmitted from the re- 
mote control transmitter, and an ID code verifying 
means for comparing the obtained ID code with a 
p restored ID code. In addition, in a normal mode for 
short standby time of the lock control means , the ID code 

25 obtaining means is driven intermittently and the ID code 
verifying means is driven continuously. However, in a 
long leaving mode for long standby time of the lock con- 
trol means, both the ID code obtaining means and the 
ID code verifying means are driven intermittently. 

30 [0014] With the configuration described above, only 
the ID code obtaining means is driven intermittently in 
the normal mode for short standby time of the lock con- 
trol means. However, both the iD code obtaining means 
and the ID code verifying means are driven intermittently 

35 in the long leaving mode for long standby time of the 
lock control means. It is therefore possible to save pow- 
er more effectively in the long leaving mode for long 
standby time, which particularly necessitates a saving 
of power. 

40 [001 5] Furthermore, according to a third aspect of the 
present invention, a vehicular remote control lock appa- 
ratus includes a lock control means for controlling an 
actuator for actuating and de-actuating a steering lock 
device of a vehicle by means of a remote control trans- 

45 mitter capable of transmitting a starting code and an ID 
code by operation of a control button thereof. Power is 
saved by intermittently supplying a standby current to 
the lock control means while the steering lock device is 
actuated. The remote control transmitter transmits the 

50 starting code immediately after the control button is 
pressed, and when the control button remains pressed 
after the transmission of the starting code is completed, 
the remote control transmitter transmits the ID code. 
[0016] With the configuration described above, the 

55 starting code is transmitted immediately after the control 
button of the remote control transmitter is pressed. 
When the control button remains pressed after the 
transmission of the starting code is completed and the 
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lock control means is started, the ID code is transmitted. 
The actuator is then activated to thereby de-actuate the 
steering lock device of the vehicle. Therefore, since the 
ID code is not transmitted when the control button is 
pressed only momentarily, there is no fear of erroneous- 5 
ly activating the actuator. In addition, since the starting 
code is transmitted immediately after the pressing of the 
control button, the response time between the pressing 
of the control button and the activation of the actuator 
can be reduced as compared with a conventional exam- 10 
pie that transmits the starting code after the control but- 
ton is pressed and then released. 
[0017] It is to be noted that a lock/unlock button 14a 
in the following examples corresponds to the control but- 
ton in the present invention. Also, the foregoing word 15 
"immediately" is considered to include passage of an in- 
finitesimal time. 

[001 8] Further scope of applicability of the present in- 
vention will become apparent from the detailed descrip- 
tion given hereinafter. However, it should be understood 20 
that the detailed description and specific examples, 
while indicating preferred embodiments of the invention, 
are given by way of illustration only, since various 
changes and modifications within the spirit and scope 
of the invention will become apparent to those skilled in 25 
the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The present invention will become more fully 30 
understood from the detailed description given herein- 
below and the accompanying drawings which are given 
by way of illustration only, and thus are not limitative of 
the present invention, and wherein: 

[0020] Figure 1 is a general side view of a motorcycle 35 
with a remote control lock apparatus. 
[0021 ] Figure 2 is a block diagram of the remote con- 
trol lock apparatus. 

[0022] Figure 3 is a time chart explaining the opera- 
tion of a normal mode. 40 
[0023] Figure 4 is a time chart explaining the opera- 
tion of a long leaving mode. 

[0024] Figure 5 is a time chart explaining the opera- 
tion of a second example. 

[0025] Figure 6 is a time chart explaining the opera- *5 
tion of a third example. 

[0026] Figure 7 is a front view of a remote control 
transmitter according to a fourth example of the present 
invention. 

[0027] Figure 8 is a time chart explaining a first con- so 
ventional example. 

[0028] Figure 9 is a time chart explaining a second 
conventional example. 

DETAILED DESCRIPTION OF THE PREFERRED 55 
EMBODIMENTS 

[0029] Preferred embodiments of the present inven- 



tion will hereinafter be described with reference to ex- 
amples of the present invention shown in the accompa- 
nying drawings. 

[0030] Figures 1 to 4 show a first example of the 
present invention. Figure 1 is a general side view of a 
motorcycle with a remote control lock apparatus. Figure 
2 is a block diagram of the remote control lock appara- 
tus. Figure 3 is a time chart explaining operation of a 
normal mode. Figure 4 is a time chart explaining oper- 
ation of a long leaving mode. 

[0031 ] As shown in Figure 1 , a remote control lock ap- 
paratus 1 3 for locking or unlocking rotational movement 
of a steering handlebar 12 is provided in an upper por- 
tion of a leg shield 1 1 of a scooter type motorcycle V. 
The remote control lock apparatus 13 is actuated by a 
radio wave transmitted from a remote control transmitter 
14 held in the hand of an occupant of the motorcycle 
and operated by the occupant. 

[0032] As shown in Figure 2, the remote control lock 
apparatus 1 3 includes a lock control means 15. The lock 
control means 1 5 includes an ID code obtaining means 
16, an ID code verifying means 17, an intermittent driv- 
ing circuit 1 8, a power supply circuit 1 9, a power supply 
switching circuit 20, a main relay driving means 21 , an 
actuator driving means 22, and an indicator output 
means 23. 

[0033] The main relay driving means 21 is connected 
to a main relay 26 for connecting a vehicle-mounted bat- 
tery 24 to various electrical equipment loads 25. The ac- 
tuator driving means 22 is connected to an actuator 28 
of a steering lock device 27 for locking the steering han- 
dlebar 1 2 of the motorcycle V so as to disable the steer- 
ing handlebar 12 from rotational movement. When a 
main switch 29 is opened and closed manually, the main 
relay 26 and the steering lock device 27 can be operated 
without using the lock control means 1 5. The indicator 
output means 23 controls the switching on and off of an 
indicator 31 provided on a meter panel 30. 
[0034] The lock control means 1 5 can be switched be- 
tween the normal mode and the long leaving mode for 
different amounts of consumption of standby current. 
When the occupant turns off the main switch 29 to leave 
the vehicle, the lock control means 15 is put into the nor- 
mal mode. When the normal mode continues for a pre- 
set time, the normal mode is switched to the long leaving 
mode. 

[0035] As is clear by reference to Figure 3 and Figure 
4, the ID code obtaining means 1 6 and the ID code ver- 
ifying means 17 are supplied with current from the ve- 
hicle-mounted battery 24 via the power supply circuit 1 9 
and the power supply switching circuit 20. In this case, 
a timer provided within the ID code verifying means 1 7 
or a timer in the intermittent driving circuit 1 8 outputs a 
pulse signal at an interval of a predetermined time. The 
supply of the standby current to the ID code obtaining 
means 16 and the ID code verifying means 17 is con- 
trolled on the basis of the pulse signals. 
[0036] In the normal mode shown in Figure 3, the ID 
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code verifying means 17 Is supplied with a continuous 
current, while the ID code obtaining means 16 is sup- 
plied with an intermittent current based on the pulse sig- 
nals from the timer provided within the ID code verifying 
means 1 7. An intermittent supply ratio (ratio of time for 
which the current is supplied to a total time) in this case 
is relatively high at about 3.3% to 20%, and thus the 
standby current of the lock control means 15 is about 
1 .5 mA to 3.0 mA. In this normal mode, the Indicator 31 
provided on the meter panel 30 blinks. 
[0037] In the long leaving mode shown in Figure 4, 
both the ID code verifying means 17 and the ID code 
obtaining means 16 are supplied with an intermittent 
current based on the pulse signals outputted by the tim- 
er in the intermittent driving circuit 18. The intermittent 
supply ratio (ratio of time for which the current is sup- 
plied to a total time) in this case is relatively low at about 
0.5%, and thus the standby current of the lock control 
means 1 5 is 1 00 uA to 500 nA. In this long leaving mode, 
the indicator31 provided on the meter panel 30 is turned 
off. 

[0038] When a lock/unlock button 14a of the remote 
control transmitter 1 4 is pressed and released, a starting 
code signal and an ID code signal are transmitted. When 
the lock/unlock button 14a is pressed for a short time 
(for example less than 0.5 sec), the starting code signal 
of short duration (for example 50 to 300 msec) is trans- 
mitted (see Figure 3). When the lock/unlock button 1 4a 
is pressed for a long time (for example 0.5 sec or more), 
the starting code signal of long duration (for example 
300 to 1000 msec) is transmitted (see Figure 4). 
[0039] Operation of the example of the present inven- 
tion provided with the above configuration will next be 
described. 

[0040] When the steering lock device 27 is de-actuat- 
ed to move the stationary vehicle, a state of the indicator 
31 provided on the meter panel 30 is first checked. 
When the indicator 31 is blinking, it is determined that 
the lock control means 15 is in the normal mode. Ac- 
cordingly, the lock/unlock button 1 4a of the remote con- 
trol transmitter 1 4 is pressed for a short time (less than 
0.5 sec), as shown in Figure 3. At an instant when the 
lock/unlock button 14a is released, the remote control 
transmitter 14 outputs a starting code signal and an ID 
code signal. An output time A of the starting code signal 
in the normal mode is relatively short at 50 to 300 msec. 
The output time A of the starting code signal coincides 
with a cycle A in which the intermittent current is sup- 
plied to the ID code obtaining means 1 6. Therefore, a 
state in which the ID code obtaining means 16 is sup- 
plied with the current always occurs during the period 
when the starting code signal is outputted. Accordingly, 
the starting code signal is received reliably during the 
period. 

[0041] When the starting code signal is received, the 
ID code obtaining means 16, which has been supplied 
with the intermittent current, is then supplied with a con- 
tinuous current. Therefore, the ID code signal transmit- 



ted by the remote control transmitter 14 following the 
starting code signal is received reliably by the ID code 
obtaining means 16. The ID code verifying means 17 
compares the ID code thus obtained by the ID code ob- 
5 taining means 16 with a prestored ID code. When the 
ID codes coincide with each other, the actuator driving 
means 22 is actuated to de-actuate the steering lock de- 
vice 27, and the main relay driving means 21 closes the 
main relay 26 to supply power from the battery 24 to the 
electrical equipment load 25. In this normal mode, a time 
between the pressing of the lock/unlock button 14a and 
the de-actuation of the steering lock device 27 is a rel- 
atively short C. 

[0042] When the indicator 31 provided on the meter 
panel 30 is off, on the other hand, it is determined that 
the lock control means 15 is in the long leaving mode. 
Accordingly, the lock/unlock button 14a of the remote 
control transmitter 14 is pressed for a long time (0.5 sec 
or more), as shown in Figure 4. At an instant when the 
lock/unlock button 14a is released, the remote control 
transmitter 14 outputs a starting code signal and an ID 
code signal. An output time B of the starting code signal 
in the long leaving mode is relatively long at 300 to 1 000 
msec. The output time B of the starting code signal co- 
incides with a cycle of the pulse signal outputted by the 
timer in the intermittent driving circuit 1 8, that is, a cycle 
B in which the intermittent current is supplied to the ID 
code obtaining means 16 and the ID code verifying 
means 17. Therefore, a state in which the ID code ob- 
taining means 1 6 is supplied with the current always oc- 
curs during the period when the starting code signal is 
outputted, and thus the starting code signal is received 
reliably during the period. 

[0043] When the starting code signal is received, the 
ID code obtaining means 16 and the ID code verifying 
means 17, which have been supplied with the intermit- 
tent current, are then supplied with a continuous current. 
Therefore, the ID code signal transmitted by the remote 
control transmitter 14 following the starting code signal 
is received reliably by the ID code obtaining means 16. 
The ID code verifying means 17 verifies the ID code. 
When the obtained ID code coincides with a prestored 
ID code, the actuator driving means 22 is actuated to 
de-actuate the steering lock device 27, and the main re- 
lay driving means 21 closes the main relay 26 to supply 
power from the battery 24 to the electrical equipment 
load 25. In this long leaving mode, a time between the 
pressing of the lock/unlock button 14a and the de-actu- 
ation of the steering lock device 27 is a relatively long D. 
[0044] When the starting code is received as de- 
scribed above, the ID code obtaining means 1 6 and the 
ID code verifying means 17 are driven continuously (in 
the normal mode, the ID code verifying means 1 7 is con- 
tinuously driven). Therefore, when the occupant leaves 
the vehicle next time, the steering lock device 27 can be 
actuated without 'a problem by pressing the lock/unlock 
button 1 4a of the remote control transmitter 1 4. Inciden- 
tally, when the steering lock device 27 is in a de-actuated 
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state, the vehicle is traveling and thereby the battery 24 
is being charged; hence, the continuous driving of the 
ID code obtaining means 16 and the ID code verifying 
means 1 7 presents no problem. 
[0045] As described above, immediately after the 
steering lock device 27 is actuated, the normal mode is 
selected, and the standby current is supplied to the ID 
code obtaining means 16 at a relatively high intermittent 
supply ratio (that is, at relatively short time intervals). 
Therefore, it is possible to de-actuate the steering lock 
device 27 in the relatively short time C (see Figure 3) to 
ensure quick response while producing a certain degree 
of power-saving effect. When a predetermined time has 
passed since the actuation of the steering lock device 
27, on the other hand, the long leaving mode is selected, 
and the standby current is supplied to both the ID code 
obtaining means 1 6 and the ID code verifying means 1 7 
at a relatively low intermittent supply ratio (that is, at rel- 
atively long time intervals). Therefore, it is possible to 
produce great power-saving effect. In this case, howev- 
er, the relatively long time D (see Figure 4) is required 
to de-actuate the steering lock device 27, resulting in a 
slightly slower response. 

[0046] As is clear also by reference to Figure 5, the 
ID code obtaining means 16 and the ID code verifying 
means 17 are supplied with current from the vehicle- 
mounted battery 24 via the power supply circuit 1 9 and 
the power supply switching circuit 20. In this case, a tim- 
er provided within the ID code verifying means 1 7 out- 
puts a pulse signal at an interval of a predetermined 
time. The supply of the standby current to the ID code 
obtaining means 16 is controlled on the basis of the 
pulse signals. Thus, the ID code verifying means 17 is 
supplied with a continuous current, while the ID code 
obtaining means 16 is supplied with an intermittent cur- 
rent based on the pulse signals from the timer provided 
within the ID code verifying means 17. In this case, the 
indicator 31 provided on the meter panel 30 blinks. 
[0047] Operation of the example of the present inven- 
tion provided with the above configuration will next be 
described. 

[0048] When the steering lock device 27 is de-actuat- 
ed to move the stationary vehicle, a state of the indicator 
31 provided on the meter panel 30 is first checked. 
When the indicator 31 is blinking, it is determined that 
the lock control means 15 is operating. Accordingly, a 
lock/unlock button 1 4a of the remote control transmitter 
14 is long pressed for a certain short time (0.5 sec to 1 .0 
sec), as shown in Figure 3. At an instant when the lock/ 
unlock button 14a is pressed, the remote control trans- 
mitter 14 transmits a starting code signal for a time A. 
The output time A of the starting code signal coincides 
with a cycle A in which the intermittent current is sup- 
plied to the ID code obtaining means 1 6. Therefore, a 
state in which the ID code obtaining means 16 is sup- 
plied with the current always occurs during the period 
when the starting code signal is transmitted, and thus 
the starting code signal is received reliably during the 



period. 

[0049] When the starting code signal is received, the 
ID code obtaining means 1 6, which has been supplied 
with the intermittent current, is then supplied with a con- 

s tinuous current. Therefore, an ID code signal transmit- 
ted at an instant of releasing the lock/unlock button 14a 
is received reliably by the ID code obtaining means 1 6. 
The ID code verifying means 17 compares the ID code 
thus obtained by the ID code obtaining means 1 6 with 

10 a prestored ID code. When the ID codes coincide with 
each other, the actuator driving means 22 is actuated to 
de-actuate the steering lock device 27, and the main re- 
lay driving means 21 closes the main relay 26 to supply 
power from the battery 24 to the electrical equipment 

15 load 25. 

[0050] As is clear from comparison between Figure 5 
(second example) and Figure 8 (second conventional 
example), the second conventional example transmits 
the starting code signal after the lock/unlock button 14a 

20 is long pressed and then released, whereas the second 
example transmits the starting code signal at an instant 
when the lock/unlock button 14a is pressed. Thus, even 
when the lock/unlock button 1 4a is long pressed for the 
same time period, response time is reduced from b of 

25 the second conventional example (see Figure 9) to c. 
Specifically, the second conventional example de-actu- 
ates the steering lock device 27 0.3 sec after the lock/ 
unlock button 1 4a is released, whereas the first example 
de-actuates the steering lock device 27 0.1 sec after the 

so lock/unlock button 1 4a is released. 

[0051] Because the lock/unlock button 14a is long 
pressed, there is of course no fear of erroneously actu- 
ating the steering lock device 27 when the remote con- 
trol transmitter 14 is put in a pocket or a handbag. 

35 [0052] In addition, when the time for which the lock/ 
unlock button 14a is long pressed is set to be the same 
as that of the second conventional example of Figure 9, 
the time for which the starting code signal is transmitted 
can be extended from A to A 1 . Therefore, the cycle of 

40 the intermittent cu rent supplied to the ID code obtaining 
means 1 6 can be extended from A to A' to further reduce 
power consumption. Specifically, an intermittent driving 
ratio (ratio of a time for which the standby current is sup- 
plied to a total time) of the standby current supplied to 

45 the ID code obtaining means 1 6 is reduced to about 1 % 
to 2%, and the standby current is reduced to 100 .A to 
500 .A. 

[0053] When the starting code is received, the ID code 
obtaining means 16 is driven continuously. Therefore, 

50 when the occupant leaves the vehicle next time, the 
steering lock device 27 can be actuated without a prob- 
lem by pressing the lock/unlock button 14a of the remote 
control transmitter 1 4. Also, when the steering lock de- 
vice 27 is in a de-actuated state, the vehicle is traveling 

55 and thereby the battery 24 is being charged; hence, the 
continuous driving of the ID code obtaining means 16 
presents no problem. 

[0054] A third example of the present invention will 
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next be described with reference to Figure 6. 
[0055] The third example includes an intermittent driv- 
ing circuit 18. Both an ID code verifying means 17 and 
an ID code obtaining means 1 6 are supplied with an in- 
termittent current based on pulse signals outputted by $ 
a timer in the intermittent driving circuit 1 8. Since both 
the ID code verifying means 17 and the ID code obtain- 
ing means 1 6 are thus supplied with the intermittent cur- 
rent, it is possible to produce greater power-saving ef- 
fect. 10 
[0056] While the examples of the present invention 
have been described above in detail, the present inven- 
tion is susceptible of various changes in design without 
departing from the spirit of the invention. 
[0057] For example, when as in a fourth example 15 
shown in Figure 7, an unlock button 14b for the long 
leaving mode is provided to the remote control transmit- 
ter 14 so that a starting code signal and an ID code sig- 
nal can be outputted by momentarily pressing the unlock 
button 14b, it is not necessary to press the lock/unlock 20 
button 14a for a long period, and thereby operability is 
improved. 

[0058] Furthermore, while the two modes, that is, the 
normal mode and the long leaving mode are set in the 
example, it is possible to set three modes or more. 25 
[0059] In addition, while the examples transmit the 
starting code signal at the instant when the lock/unlock 
button 14a is pressed, the starting code signal may be 
transmitted an infinitesimal time after the lock/unlock 
button 14a is pressed. The infinitesimal time is suffi- 30 
ciently shorter than the time for which the lock/unlock 
button 14a is pressed. 

[0060] As described above, according to the first as- 
pect of the present invention, when power is saved by 
intermittently supplying standby current to the lock con- 35 
trol means while the steering lock device is actuated, it 
is possible to enhance response in de-actuating the 
steering lock device by increasing the intermittent sup- 
ply ratio in the mode for short standby time. This does 
not particularly necessitate a saving of power. However, 40 
it is possible to effectively save power by decreasing the 
intermittent supply ratio in the mode for long standby 
time, which particularly necessitates a saving of power. 
It is thereby possible to reconcile the response in de- 
actuating the steering lock device with the saving of *s 
power. In addition, since the supply of current to the lock 
control means is not completely interrupted even in a 
long standby time, a special operation for restarting the 
lock control means is not required. 

[0061] Furthermore, according to the second aspect so 
of the present invention, only the ID code obtaining 
means is driven intermittently in the normal mode for 
short standby time of the lock control means. Both the 
ID code obtaining means and the ID code verifying 
means are driven intermittently in the long leaving mode 55 
for long standby time of the lock control means. It is 
therefore possible to save power more effectively in the 
long leaving mode for long standby time, which particu- 



larly necessitates a saving of power. 
[0062] In addition, according to the third aspect of the 
present invention, the starting code is transmitted im- 
mediately after the control button of the remote control 
transmitter is pressed. When the control button remains 
pressed after the transmission of the starting code is 
completed and the lock control means Is started, the ID 
code is transmitted and then the actuator is activated to 
thereby de-actuate the steering lock device of the vehi- 
cle. Therefore, since the ID code is not transmitted when 
the control button is pressed only momentarily, there is 
no fear of erroneously activating the actuator. In addi- 
tion, since the starting code is transmitted immediately 
after the pressing of the control button, response time 
between the pressing of the control button and the ac- 
tivation of the actuatorcan be reduced as compared with 
a conventional example that transmits the starting code 
after the control button is pressed and then released. 
[0063] The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
following claims. 

[0064] To prevent exhaustion of a battery by minimiz- 
ing standby current while maintaining maximum re- 
sponse of a remote control lock apparatus. A lock con- 
trol means for controlling an actuator for actuating and 
de-actuating a steering lock device of a vehicle by 
means of a remote control transmitter is provided, and 
power is saved by intermittently supplying a standby 
current to the lock control means while the steering lock 
device is actuated. In a normal mode for a short standby 
time shown in the figure, the standby current is supplied 
to an ID code obtaining means at a high intermittent sup- 
ply ratio to thereby save power while maintaining quick 
response in de-actuating the steering lock device. In a 
long leaving mode for a long standby time, the standby 
current is supplied to both the ID code obtaining means 
and an ID code verifying means at a low intermittent sup- 
ply ratio to thereby further save power while slightly sac- 
rificing response in de-actuating the steering lock de- 
vice. 



Claims 

1 . A vehicular remote control lock apparatus for saving 
power by intermittently supplying a standby current 
to a lock control means while a steering lock device 
is actuated, comprising: 

an actuator for actuating and de-actuating the 
steering lock device of the vehicle; and 
a lock control means for controlling said actua- 
tor by means of a remote control transmitter, 
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wherein a plurality of modes having different 
intermittent supply ratios of the standby current are 
selectable, and a mode for shorter standby time of 
the lock control means has a higher intermittent 
supply ratio while a mode for longer standby time 
of the lock control means has a lower intermittent 
supply ratio. 

2. The vehicular remote control lock apparatus as 
claimed in claim 1 , wherein said lock control means 
comprises: 

an ID code obtaining means for receiving an ID 
code transmitted from the remote control trans- 
mitter; and 

an ID code verifying means for comparing the 
obtained ID code with a prestored ID code, 

wherein in a normal mode for short standby 
time of said lock control means, the ID code obtain- 
ing means is driven intermittently and the ID code 
verifying means is driven continuously, whereas in 
a long leaving mode for long standby time of the 
lock control means, both the ID code obtaining 
means and the ID code verifying means are driven 
intermittently. 

3. The vehicular remote control lock apparatus as 
claimed in claim 2, wherein said lock control means 
further comprises an intermittent driving circuit, a 
power supply circuit, a power supply switching cir- 
cuit, a main relay driving means, an actuator driving 
means, and an indicator output means. 

4. The vehicular remote control lock apparatus as 
claimed in claim 3, wherein the main relay driving 
means is connected to a main relay for connecting 
a vehicle-mounted battery to various electrical 
equipment loads. 

5. The vehicular remote control lock apparatus as 
claimed in claim 4, wherein said actuator driving 
means is connected to said actuator of the steering 
lock device, said steering lock device for locking a 
handlebars of the vehicle to disable the handlebars 
from rotational movement. 

6. A vehicular remote control lock apparatus forsaving 
power by intermittently supplying a standby current 
to a lock control means while a steering lock device 
is actuated, comprising: 

an actuator for actuating and de-actuating the 
steering lock device of the vehicle; 
a remote control transmitter, said remote con- 
trol transmitter being capable of transmitting a 
starting code and an ID code by operation of a 
control button thereof; and 



a lock control means for controlling said actua- 
tor by means of said remote control transmitter, 

wherein the remote control transmitter trans- 
5 mits the starting code immediately after the control 
button is pressed, and when the control button re- 
mains pressed after the transmission of the starting 
code is completed, the remote control transmitter 
transmits the ID code. 

10 

7. A method of controlling a vehicular remote control 
lock apparatus for saving power by intermittently 
supplying a standby current to a lock control means 
while a steering lock device is actuated, said meth- 

15 od comprising the steps of: 

providing an actuator for actuating and de-ac- 
tuating the steering lock device of the vehicle; 
providing a lock control means for controlling 
20 said actuator by means of a remote control 

transmitter; and 

selecting a plurality of modes having different 
intermittent supply ratios of the standby cur- 
rent, 

25 

wherein a mode for shorter standby time of 
the lock control means has a higher intermittent 
supply ratio while a mode for longer standby time 
of the lock control means has a lower intermittent 
30 supply ratio. 

8. The method of controlling the vehicular remote con- 
trol lock apparatus as claimed in claim 7, wherein 
said lock control means comprises an ID code ob- 

35 taining means for receiving an ID code transmitted 
from the remote control transmitter and an ID code 
verifying means for comparing the obtained ID code 
with a prestored ID code, said method further com- 
prising the steps of: 

40 

intermittently driving the ID code obtaining 
means and continuously driving the ID code 
verifying means in a normal mode for short 
standby time of said lock control means; and 
45 intermittently driving both the ID code obtaining 

means and the ID code verifying means in a 
long leaving mode for long standby time of the 
lock control means. 

50 9. A method of controlling a vehicular remote control 
lock apparatus for saving power by intermittently 
supplying a standby current to a lock control means 
while a steering lock device is actuated, said meth- 
od comprising the steps of: 

55 

providing an actuator for actuating and de-ac- 
tuating the steering lock device of the vehicle; 
providing a remote control transmitter, said re- 



8 



15 



EP1 262 925 A2 



mote control transmitter being capable of trans- 
mitting a starting code and an ID code by oper- 
ation of a control button thereof; and 
providing a lock control means for controlling 
said actuator by means of said remote control s 
transmitter; 

transmitting the starting code immediately after 
the control button is pressed with the remote 
control transmitter; and 

transmitting the ID code with the remote control 10 
transmitter when the control button remains 
pressed after the transmission of the starting 
code is completed,. 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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